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(54) Method and apparatus for processing recording media having embedded information 



. it., • - > > • n er 

(57) The invention refers to an apparatus for 
processing a recording medium (S) with embedded in- 
formation, the apparatus comprising a passage along 
which the recording medium (S) can travel; an informa- 
tion read head (33) disposed along the passage for 
reading the recorded information; a first print head (4a) 
disposed on a first side (4) ol the passage lor printing 
information on a first surface ol the recording medium 
(S); a second print head (23a) disposed on a second 
side (23) ol the passage opposing to the first side of the 



passage for printing information on a second surface of 
the recording medium (S) opposite to the first surface of 
the recording medium (S); and means (27, 28) disposed 
along the passage for feeding the recording medium (S) 
along the passage from an insertion opening (26) to a 
discharge opening (21 ); further comprising a controller 
(50) for deciding whether the embedded information has . 
been read successfully or not and for controlling the 
feeding direction of feedig means (27, 28) based on said 
decision. •- - •. . ■. . ? -u- c-->b->z-. 



eg 
o> 

o 

00 

o 



Q_ 
LU 




FIG. a 



Printed by Jouve. 7S00I PARIS (Ffl) 



1 



EP 1 080 927 A1 



2 



Description 

[0001] The present invention is based on Japanese 
patent application no. Hei. 9-212259 which is incorpo- 
rated herein by reference in its entirety. The United 
States Patent No. 4,373,438 and The United States Pat- 
ent Applicatbn Nos. 08/752,782 and 08/919,950 are al- 
so incorporated herein by reference. 
[0002] The present invention relates generally to 
methods and apparatus for reading embedded informa- 
tion such as magnetic ink characters recorded on a re- 
cording medium and printing information on the record- 
ing medium. 

[0003] Checks such as personal checks are widely 
used in business transactions and for personal shop- 
ping. Generally, an amount of money and a signature 
are inscribed on the front surface of the check. Such an 
inscription can be referred to as a front surface inscrip- 
tion - . In addition, specified information such as the 
number of a bank, an individual bank account number, 
the number of the check and the like are inscribed on 
the check using magnetic ink characters. 
[0004] Conventionally, the owner of the check writes 
the front surface inscription on the check. However, in 
recent years, it has become popular to execute the front 
surface inscription using a printer. 
[0005] The presence of magnetic ink on a check can 
be detected, for example, by a magnetic head using 
magnetic ink character recognition (MICR) techniques. 
Thus, magnetic ink character readers which can read 
magnetic ink characters inscribed on a check have been 
developed and are currently used, for example, in retail 
stores. Upon receiving a check, store personnel can op- 
erate such a reader lo detect the magnetic ink, read the 
items inscribed on the check, and confirm the validity of 
the check. The operator then uses a printer to print items 
to be endorsed on the checks, such as a certification, 
the name of a store which has received the check, and 
the like. 

[0006] When the reading of the Ml CR characters and 
printing of the endorsement and front surface inscription 
are executed by separate devices, a relatively longtime 
is required to execute all the necessary steps. Moreover, 
difficulties exist even in devices capable of reading the 
MICR characters and printing the endorsement and 
front surface inscription. For example, after printing the 
endorsement inscription, the check typically must be 
turned over and loaded into the printer again to execute 
the front surface inscription. Such techniques unneces- 
sarily complicate and lengthen the overall process. 
[0007] In general, according to one aspect, an appa- 
ratus for processing a recording media with embedded 
information such as recorded magnetic information in- 
cludes a passage aiong which the recording media can 
travel and an information read head disposed along the 
passage for reading the recorded magnetic information. 
The apparatus also includes a firsl print head disposed 
on a first side of the passage and a second print head 



disposed on a second side of the passage. The first print 
head prints information on a first surface of the recording 
media based on data obtained by the information read 
head and the second print head prints information on a 

s second surface of the recording media based on th e da- 
ta obtained by the information read head. 
[0008] One or more of the following features are 
present in some implementations. The apparatus can 
include a first opening through which the recording me- 

io dia is inserted into the passage and a second opening 
through which the recording media can be discharged 
from the passage. The first print head can be located on 
the same side of the passage as the information read 
head and can be closer to the second opening than the 

is second print head. The first opening can be substantially 
horizontal and located in a side of the apparatus, with 
the second opening located in the top of the apparatus. 
[0009] In some implementations, the apparatus in- 
cludes a first pair of rollers and a second pair of rollers 

20 for moving the recording media along the passage. The 
first pair of rollers can be located between the first open- 
ing and the second print head, and the second pair of 
rollers can be located between the first and second print 
heads. 

2S [0010] The apparatus also can include a stopper 
which can be moved into the passage to prevent move- 
merit' of the recording media along the passage. The 
stopper can be located at a position along the passage 
between the first and second pairs of rollers. Addition- 

30 ally, the apparatus can include a sensor for detecting 
the presence of the recording media at a specified po- 
sition in the passage. The sensor can be located be- 
tween the first pair of rollers and the stopper. 
[0011] The apparatus further can have a controller for 

3$ controlling the first print head to print information on the 
recording media while the recording media moves along 
the passage in a first direction and for controlling the 
second print head to print information on the recording 
media while the recording media moves along the pas- 

40 sage in a second direction opposite the first direction. 
Alternatively, the controller can control the first and sec- 
ond print heads to print information on the recording me- 
dia at substantially the same time, for example, as the 
recording media moves abng the passage. 

<& [0012] In yet other implementations, the second print 
head can include a removable print unit and a rotatable 
paper feed part can be provided for feeding paper past 
the print position of the first print head. 
[0013] According to another aspect, a method of 

so processing a recording media with recorded magnetic 
information includes feeding the recording media in a 
first direction along a passage and reading the magnetic 
information recorded on the recording media while mov- 
ing the recording media along the passage in a second 

55 direction opposite the first direction. Information is print- 
ed on two opposite surfaces of the recording media 
based on data obtained during the reading slep. The in- 
formation can be printed while moving the recording me- 
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dia along the passage in the first direction. The method 
also includes discharging the recording media from the 
passage. 

[0014] Information can be printed on the first surface 
using a first print head and information can be printed s 
on the second surface using a second print head. The 
surfaces of the recording media can be printed at sub- 
stantially the same time. 

[0015] Additionally, feeding the recording media in a 
first direction can include moving the recording media 10 
to a specified location in the passage. Reading the mag- 
netic information can be performed after the recording 
media reaches the specified location. The method also 
can include determining whether the recording media is 
valid based on reading the magnetic information. Fur- is 
thermore, discharging the recording media from the 
passage can include moving the recording media in the 
first direction. .... • . 

[001 6] In yet a further aspect, a method of processing 
a recording media with recored magnetic information in- 20 
eludes reading the magnetic information while moving ... 
the recording media in a first direction along a passage. 
The method further includes printing information on a 
first surface of the recording media based on data ob- 
tained during the reading step. Printing information on & - 
the first surface is performed while the recording media 
travels in a second direction opposite the first direction. 
The method also includes printing information on a sec- 
ond surface of the recording media based on data ob- 
tained during the reading step. Printing information on 30 
the second surface is performed while the recording me- 
dia travels in the first direction. The recording media 
then can be discharged from the passage. * j ,<-• 
[0017] According to some implementatione of the lat- 
ter method, the recording media is fed along the pas- 5S 
sage in the first direction to a specified position in the 
passage. The step of feeding can be performed after 
reading the magnetic information and before printing in- 
formation on the first surface of the recording media. 
The method also can include determining whether the 40 
recording media is valid based on reading the magnetic 
information. A first print head can be used to print infor- 
mation on the first surface of the recording media, and 
a second print head can be used to print information on 
the second surface of the recording media. The record- <s 
ing media can be moved in the first direction to dis- 
charge it from the passage. 

[0018] Various implementations include one or more 
of the following advantages. The first and second print 
heads can be used, respectively, to perform front sur- so 
face inscription and back surface endorsement printing 
operations on opposite surfaces of a recording media 
such as a personal check. For example, the front sur- 
face inscription and the back surface endorsement print- 
ing operations can be performed after reading the MICR 55 
characters. Therefore, simply by loading a check into 
the apparatus once, all the necessary operations can 
be executed. The processing time can be reduced, and 



because it is not necessary to turn over the check S, the 
entire operation is simplified. Additionally, since the 
check Scan be loaded so that the surface with the MICR 
characters recorded thereon faces up, the operator can 
set the check S while observing the front surface. That 
facilitates mounting of the check S in the apparatus. 
[0019] Other features and advantages will be appar- 
ent from the following detailed description, the accom- 
panying drawings and the claims. 
[0020] FIG. 1 is a schematic view of the internal struc- 
ture of a composite processor according to the inven- 
tion. ...... 

[0021 ] FIG. 2 is a perspective view of the interior por- 
tion of the composite processor of FIG. 1 . 
[0022] FIG. 3 is a partial schematic view of the com- 
posite processor. 

[0023] FIG. 4 is a flow chart of a method of controlling 
a composite processor according to one embodiment of 
the invention. 

. [0024] FIG. 5 is a flow chart of a method of controlling 
a composite processor according to a second embodi- 
ment of the invention. 

[0025] . , FIG. 6 shows a control system for the compos- 
ite processor of FIG. 1. ,-... « ^t Lm 4 $ 2 . .. . t ,, 0 . 
[0026] Referring to FIGS. .1, 2 and 3, a composite 
processor 1 includes a roll of paper R disposed in the 
rear portion of a main body cover 2 formed of resin or 
the like. A roll paper feed mechanism 3 is located in front 
of the roll of paper R. ; ; ^r.> oti' :.vs.-- ■■-.:yt — 
[0027] A first print part 4 is disposed in front of the roll 
paper feed mechanism 3 and is configured to perform 
a printing operation using, for example, an ink ribbon 
system. The first print part 4 is used to print information 
on a medium such as the roll paper R, a check S or an- 
other recording media. The first print part 4 is covered 
with a main body front cover 5 formed of resin or the 
like. The roll paper R, the roll paper feed mechanism 3 
and the first print part 4 are mounted on a main body 
frame 6 which is formed of metal or other rigid materials. 
[0028] The first print part 4 also is configured so that 
it can be moved freely between the two side portions of 
the main body frame 6 along a guide rail 7 mounted on 
the main body frame. A ribbon cassette 40 which carries 
an ink ribbon 40a is mounted on the main body frame 
6. The first print part 4 is positioned so that a print head 
4a is disposed opposite a platen 8 provided in the roll 
paper feed mechanism 3. 

[0029] The roll paper R is rotatabty supported by a pair 
of support rollers 10 and 11 which are arranged parallel 
to a core portion 9. The roll paper R also is configured 
so that the leading end of the roll paper R can be drawn 
upwardly out from the lower side of the main body cover 
2. 

[0030] The roll paper feed mechanism 3 can be rotat- 
ed freely about a support shaft 12 so that it is removed 
from an operative position shown by the solid line in FIG. 
1 to expose a second print part 23 explained in detail 
below. A feed passage for the roll paper R is formed in 
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the roll paper feed mechanism 3. Specifically, the roll 
paper R is pulled in by a paper guide roller 1 3 which 
reduces a load caused by a rotational moment of the 
paper roll R, and paper feed rollers 14, 15 provided in 
the roll paper feed mechanism 3. While the roll paper R $ 
is guided in the upward direction by a guide portion 17 
(FIG. 3), the roll paper R is moved between the print 
head 4a of the first print part 4 and the platen 8. The 
printed roll paper R is then discharged from an opening 
20a formed in a main body upper cover 20 by a pair of io 
feed rollers 18 and 19. The main body upper cover 20 
is mounted so that it can be rotated freely about a sup- 
port shaft 22. * • : 
[0031] A second print part 23 which is used, for ex- 
ample, to print an endorsement on the check S is dis- is 
posed below the roll paper feed mechanism 3. The sec- 
ond print part 23 performs a printing operation using, for 
example, an ink ribbon system. In the illustrated embod- 
iment, the second print part 23 includes an impact shut- 
tle-type print head 23a and includes a print unit which 20 
can be mounted on and removed from the main body of 
the processor. 

[0032] Note that the impact shuttle-type print head 
23a comprises a shuttle unit having a plurality of impact 
dot elements disposed in a line parallel to the print line *s 
with a predetermined distance from each other, and 
prints a single dot line by moving the shuttle unit for the 
predetermined distance. Thus multiple line printing is • 
performed by repeating the single dot line printing and 
paper feeding for one dot. 30 
[0033] Since the shuttle print head 23a requires only 
one line of dot print elements, a compact and especially 
thin print head can be obtained. Moreover, because of 
the simple structure required for moving the shuttle unit, 
a cost effective small printer can be realized. The de- 35 
tailed structure of the shuttle print head is explained in 
the United States Patent No. 4,373,438 which is incor- 
porated herein by reference. ~'~ f 
[0034] A feed passage for the check S is partially 
formed below the first print part 4. A recording media 40 
insertion opening 26 is defined by a pair of guide mem- 
bers 24 and 25 which extend up to the neighboring por- 
tion of the second print part 23. A pair of first feed rollers 
27 and 28 are located on either side of the guide mem- 
bers 24 and 25. The feed passage for the check S also *s 
includes a second pair of feed rollers 29 and 30 which 
are disposed between the first and second print heads. 
[0035] The first print part 4 is disposed on one side of 
the second feed rollers 29 and 30, and the second print 
part 23 is disposed on the other side of the second feed so 
rollers 29 and 30. When printing the front surface in- 
scription and endorsement on the check S, the respec- 
tive print heads 4a and 23a of the first and second print 
parts 4 and 23 can be positioned at optimum print posi- 
tions in consideration of the endorsement print position S$ 
limited within a predetermined position. An opening 21 
is provided above the second feed rollers 29 and 30 for 
discharging Ihe check S in a substantially vertical direc- 



tion. The opening 21 is defined by the main body upper 
cover 20 and main body front cover 5. 
[0036] The check S can be fed along the passage, us- 
ing the first feed rollers 27. 28 and the second feed roll- 
ers 29, 30, in a first (forward) direction, indicated gen- 
erally by arrow F in FIG. 3, or in a second (reverse) di- 
rection, indicated generally by arrow B in FIG. 3. The 
feed rollers 27 and 29 are rotated in synchronization with 
each other by a drive mechanism (not shown). 
[0037] The first feed rollers 27 and 28 are configured 
so that the. lower feed roller 28 can be moved freely to- 
ward or away from the upper feed roller 27. Also, the 
feed roller 30 can be moved freely toward or away from 
the feed roller 29. Note that a known mechanism such 
as a plunger can be used for moving the feed roller 28 
or 30 toward or away from the opposing feed roller. 
[0038] A form stopper 31 (FIG. 3) is interposed be- 
tween the first feed rollers 27, 26 and second rollers 29, 
30 on the feed passage. The form stopper 31 is used to 
stop the inserted check S temporarily and can be moved 
away from the feed passage. 

[0039] A sensor 32. which is used to detect the pres- 
ence or absence of the check S, is disposed adjacent 
the form stopper. The sensor 32 can be a photo sensor 
such as a photo interrupter or photo reflector. 
[0040] An magnetic head 33 is disposed adjacent the 
first feed rollers 27 and 28 and serves as an information 
read head to read MICR characters inscribed or record- 
ed on the check S. The magnetic head 33 is configured 
such that, by pressing a pressure member (not shown) 
against the check S, the check S can be brought into 
close contact with the head portion of the MICR read 
head. Known roller or pad having a relatively low friction 
coefficient with checks S is used as the pressure mem- 
ber. The pressure member is configured to move away 
from the magnetic head making an enough gap for slip 
sheets to pass the magnetic head without abutting 
thereto. Known plungers are utilized for moving the 
pressure member. .1. . :. ■ 

[0041] The processor 1 also includes drivers (not 
shown) for driving the first print part 4, the second print 
part 23, the first feed rollers 27, 28 and the second feed 
rollers 29, 30, as well as the form stopper 31 , the sensor 
32 and the magnetic head 33. The drivers are connected 
through interfaces and buses (not shown) to a controller 
50 (FIG. 6) which includes a central processing unit 
(CPU), a read only memory (ROM), and a random ac- 
cess memory (RAM). The controller recognizes and an- 
alyzes signals from the sensor 32 and the magnetic 
head 33. Based on the results, the controller controls 
the operations of the respective parts of the processor 
1 , including the various drivers. 
[0042] The composite processor 1 is configured so 
that it can feed a regular size slip sheet and the like, as 
well as a check S, and allows printing operations to be 
performed on the slip sheet. 

[0043] Referring to FIG. 4, the operation of the com- 
posite processor 1 according to a first embodiment is 
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explained As indicated by step S1; the processor 1 
starts waiting the check S with moving the lower roller 
28 to the position shown by the dotted lines In FIG. 3 to 
place the first rollers 27, 28 in an open state. At the same 
time, the form stopper 31 extends across the feed pas- & 
sage. As shown in FIG. 2, the check S Is inserted 
through the opening 26 with the front surface of the 
check S facing up and the right side edge thereof abut- 
ting with a guide wall 6a of the main body frame 6. The 
leading edge of the check S thereby abuts against the io 
form stopper 31 , and the check S is positioned at a pre- 
determined location in the feed passage defined by the 
form stopper 31 and the guide wall 6a. The predeter- 
mined position is a reference position of the check S 
based on which the following processes such as MICR is 
reading and printing on the upper or reverse side are . 
performed, when the sensor 32 detects the leading edge 
ot the check 8, the processor starts executing a process 
in step S2 assuming that the check S has been set ac- 
curately. : z° 
[0044] . In step s2, the check S is fed in the forward 
direction by moving the lower feed roller 28 to the posi- 
tion indicated by the solid line in FIG. 3, thereby placing 
the first feed rollers 27, 28 in a closed state. At the same . 
time, the form stopper 31 is moved away from the feed & 
passage, and the first feed rollers 27, 2B are rotated to 

feed the check S in the forward direction . cr:: 

[0045] In the processor of this embodiment, the form . 
stopper 31 is used to define the reference position of the 
leading edge of the check S. The present invention is 30 
not limited to the structure. That is, in absence of the 
form stopper 31 , the first feed rollers 27, 28 hold the 
check S when the sensor 32 detects the check S. And 
then the check S is fed backward to the position where 
the sensor 32 no more detects the check S. After then, as 
the check S is fed forward gradually and stopped where 
the sensor 32 detects presence of the check S. Thus, 
the leading edge of the check S can be positioned at the 
sensor position, the reference position. 
[0046] As indicated by step S3, when the check 8 ar- *o 
rives at a specified position where the trailing edge of 
the MICR character string inscribed on the check S has 
passed a detecting portion of the magnetic head 33, the 
feeding of the check S is stopped. Hereinafter, his proc- 
ess is referred as a MICR character positioning. 4S 
[0047] In step S4, the first feed rollers 27, 28 are ro- 
tated to feed the check S in the reverse direction. While 
feeding the check S, the magnetic head 33 is driven to 
read the MICR characters recorded or inscribed on the 
front surface of the check S. The magnetic head 33 is so 
driven to generate magnetic field to biasing magnetic 
field changes caused by the MICR character passing 
the magnetic head. After finishing MICR reading, the 
magnetic head stops generating bias magnetic field and 
the transportation of the check S is stopped. ss 
[0048] In step S5, a determination is made, based on 
the data obtained from the MICR read head, as to 
whether the check S is valid or invalid. If the check S is 



judged to be invalid, then the processing moves to step 
S6. If, however, the check S is judged to be valid, then 
the processing moves to step S8. An inserted recording 
media may be judged invalid, for example, because it is 
inserted improperly, because a recording media other 
than a check S is inserted, or because the check S itself 
is invalid. 

[0049] Note that this judgment can be made by a host 
device to which the processor of this embodiment is con- 
nected. That is, the processor sends to the host device 
the MICR reading results such as character codes and 
status data of the processor, the host device judges 
whether the check S is valid or not based on the results 
received from the processor, and the processor then re- 
ceives the judgment made by the host device. Thus 
more accurate judgment can be made by executing 
more complicated processes such as making an inquiry 
to a bank which issues the check S. . 
[0050] If the inserted check S is determined to be 
invalid, then, as indicated by step S6, the check S is fed 
in the reverse direction. The check S is discharged from 
the insertion opening 26, as indicated by step S7 . Al- 
though these steps can be executed automatically by 
the processor, it is possible for the processor to execute 
these steps in response to control commands issued by 
the host device. Thus, more flexible operations by the 
s/stern including both the processor and host device are 
made possible. „ j.> :; ; r .y mjwr. jh^ . 
[0051] If, on the other hand, the inserted check S is . 
determined to be valid, then, as indicated by step SB, 
the first feed rollers 27, 28 are rotated to feed the check 
S in the forward direction in preparation of a succeeding 
print process. The check S is delivered from the first feed 
rollers 27, 28 to the second feed rollers 29, 30. With the 
roller 30 moved to the position shown by the dotted line 
in FIG. 3, movement of the check S is stopped tempo- 
rarily when the leading edge of the check S reaches the 
second feed rollers 29, 30. The feed roller 30 is then . 
moved to the position shown by the solid line in FIG. 3 
to hold the check S with the second feed rollers 29, 30. 
The second feed rollers 29, 30 are rotated to feed the 
check S in the forward direction. Note that the move- 
ment of the check S is not necessarily stopped if the 
mechanism for opening and closing the first and second 
feed rollers can operate quickly. 
[0052] In step S9, the second print part 23 is driven 
' to print an endorsement on the back surface of the check 
S. At substantially the same time or in parallel, the first 
print part 4 is driven to print the front surface inscription 
on the front surface of the check S. These print process- 
es can be executed in accordance with print data and 
control commands received from the host device. In this 
case, feeding direction of the check S is determined 
based on the print data and the control commands. 
Next, in step S10, the check S is fed further in the for- 
ward direction to discharge it from the opening 21 . This 
process can be done in response to a predetermined 
control command received from the host device. 
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[0053] The first and second print parts 4, 23 are used 
respectively to execute the front surface inscription and 
back surface endorsement printing operations on the 
two opposite surfaces of the check S. In particular, after 
reading the MICR characters, the front surface inscrip- 
tion printing operation and the back surface endorse- 
ment printing operation are performed simultaneously 
or in parallel while feeding the check S in the forward 
direction. Therefore, simply by loading the check S into 
the composite processor 1 and operating the composite 
processor once, all necessary operations can be exe- 
cuted. The processing time can be reduced and, be- 
cause it is not necessary to turn over the check S, the 
entire operation is simplified. Additionally, since the 
check S can be loaded so that the surface with the MICR 
characters recorded thereon faces up, the operator can 
set the check S while observing the front surface. That 
facilitates mounting of the check S in the apparatus. 
[0054] Furthermore, by rotating the roll paper feed 
mechanism 3, an inking member such as the ribbon cas- 
sette of the second print part 23 can be replaced easily, 
in addition, since the second print part 23 includes a 
print unit which can be mounted onto and removed from 
the processor main body, the processor 1 provides 
greater versatility and permits a user to select the print 
unit to be used. Moreover, by incorporating an impact 
shuttle-type print head in the second print part 23, the 
second print part can be made thin and compact, there- 
by making the entire processor more compact. * ST V : 
[0055] In some implementations, the first feed rollers 
27, 2B are disposed upstream of the magnetic head 33. 
When the check S is drawn out from the magnetic head 
33, the feed speed of the check S as it passes the mag- 
netic head 33 can be stabilized even if the check S is 
thin and not very rigid. The reading precision of the mag- 
netic head 33 can, thus, be enhanced. 
[0056] Referring to FIG. 5, the operation ol the com- 
posite processor 1 is described according to a second 
embodiment. As indicated, respectively, by steps S21 
and S22, the processor waits the check S to be set, and 
the check S is held as previously explained with respect 
to steps S1 and S2. The check S may be fed so that the 
leading edge of the MICR character string is positioned 
at the detecting portion of the magnetic head 33 if nec- 
essary. In step S23, the MICR characters on the front 
surface of the check S are read by the magnetic head 
33 while feeding the check paper S in the forward direc- 
tion. It is desirable that the second feed rollers 29, 30 
are in the open state before the MICR reading begins. 
Because, if the second feed rollers 29, 30 are in the 
closed state, the change in the check transfer speed 
caused when the check S abuts on the rollers may dis- 
turb the reading data acquisition to increase reading er- 
ror rate. 

[0057] Next, as indicated by 6tep S24, a determina- 
tion is made as to whether the check S is valid or invalid 
based on the data obtained from the MICR read head. 
If the check S is judged to be invalid, then the processing 
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moves to step S25. If, on the other hand, the check S is 
judged to be valid, then the processing moves to step 
S27. As before, an inserted recording media may be de- 
termined to be invalid because it is inserted improperly, 
s because a slip sheet other than a check S is inserted or 
because the check S itself is invalid. 
[0058] Note that this judgment can be made by a host 
device to which the processor of this embodiment is con- 
nected. That is, the processor sends to the host device 

io the MICR reading results such as character codes and 
status data of the processor, the host device judges 
whether the check S is valid or not based on the results 
received from the processor, and the processor then re- 
ceives the judgment made by the host device. Thus 

is more accurate judgment can be made by executing 
more complicated processes such as making an inquiry 
to a bank which issues the check S. 
[0059] If the inserted check S is determined to be 
invalid, then, as indicated by step S25, the check S is 

20 fed in the reverse direction. The check S is discharged 
from the opening 26, as indicated by step S26. This 
process can be done in response to a predetermined 
control command received from the host device. 
[0060] If, on the other hand, the check S is determined 

2S to be valid, then, as indicated by step S27, the check S 
is fed in the forward direction to a specified position 
where the second print part 23 can print a portion of the 
check S near its trailing edge. This process can be done 
in response to a predetermined control command re- 

£0 ceived from the host device. In step S2B, the second 
print part 23 prints an endorsement on the back surface 
of the check S while the check S is fed in the reverse 
direction. This print process can be executed in accord- 
ance with print data and control commands received 

3$ from the host device. In this case, feeding direction of 
the check S is determined based on the print data and 
the control commands. After completion of the endorse- 
ment printing, the check S is then fed further in the re- 
verse direction as indicated by step S29. 

40 [0061 ] In Step S30, the trailing edge or the lower end 
portion of the check S is detected by the sensor 32 to 
confirm the head portion searching position of the check 
S. After the head portion of the check S is searched, 
then, as indicated by step S31 , the first print part 4 prints 

45 the front surface inscription on the front surface of the 
check S while the check S travels in the forward direc- 
tion. This print process can be executed in accordance 
with print data and control commands received from the 
host device. In this case, feeding direction of the check 

so s is determined based on the print data and the control 
commands. The check S is fed further in the forward 
direction and is discharged from the opening 21. This 
process can be done in response to a predetermined 
control command received from the host device. 

ss [0062] According to the second embodiment, all nec- 
essary operations can be executed simply by inserting 
a check S into the composite processor 1 and operating 
the composite processor a single time. Even when slip 
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sheets or recording media of different sizes are to be 
processed, the front surface inscription and back sur- 
face endorsement can be printed accurately. Also, the 
peak current of the process can be reduced because 
the first and second print heads are configured so that 
they do not print at the same time. The reduced current 
makes it possible to reduce the cost and size of the pow- 
er source of the composite processor 1 as well as other 
circuit elements. In some implementations, the first feed 
rollers 27, 28 are disposed downstream of the magnetic 
head 33. When the check S is drawn out from the mag- 
netic head 33, the speed of the check S as it passes the 
magnetic head 33 can be stabilized even il the check S 
is thin and not very rigid. The reading precision of the 
magnetic head 33 can, thus, be enhanced. 
[0063] As previously noted, the first and second print 
parts 4, 23, can execute their respective their respective 
printing operations using ribbon cassette-type printers. 
Arte mat ivety, the printing operations can be performed 
using ink jet printers or the like to reduce the printing 
sound of the print head and to obviate the need to pro- 
vide a large gap between the print head and the platen 
8. In yet other implementations, a thermal printer, in 
which ink is fused from a ribbon and transferred to the 
recording media, can be used. An ink ribbon which is 
capable of printing two or more times also can be used. 
In some implementations, only the second print part 23 
includes an ink jet-type printer or a thermal transfer-type 
printer. Use of such printers is advantageous because 
the number of printed lines for the endorsement on the 
back surface of the check is small, and the second print 
part is not required to print a large number of sheets. In 
addition, such printers provide belter print quality than 
an impact type printer 

[0064] Although the foregoing embodiments have 
been described with respect to a recording medium 
such as a check S, other types of recording media also 
can be used, provided that printing can be performed 
on both surfaces of the recording media. For example, 
the paper or sheet material can be formed in a roll 
shape, or it may include a film-shaped sheet formed of 
printable resin. When a recording medium including res- 
in is used, an ink jet-type print head can be used as the 
first and second print heads. 

[0065] As disclosed in the foregoing description, a 
pressure roller is used to bring the check S into close 
contact with the magnetic head 33. However, other non- 
rotating member can be used as well. To reduce the feed 
load, the member for bringing the check S into contact 
with the magnetic head 33 should provide a small friction 
coefficient with respect to the check S. 
[0066] In the processor of the present embodiment, 
the roll paper feed mechanism 3 is disposed so that it 
can rotate about pivot 12 and supplies the roll paper R 
to the first print head 4a for printing when the roll paper 
feed mechanism 3 is positioned as shown by the solid 
line in Fig. 1. However, the present invention is not lim- 
ited to this configuration. The roll paper feed mechanism 



3 can be further provided with a third print head dedicat- 
ed on printing the roll paper R fed in the mechanism 3. 
Preferably the third print head is a thermal line print head 
explained in detail in the United States Patent Applica- 
s tion No. 08/752,782 which is incorporated herein by ref- 
erence. Other implementations are within the scope of 
the following claims. 



io Claims 

1. An apparatus for processing a recording medium 
(S) with embedded information, the apparatus com- 
prising: - . VJ." 

75 • 

a passage along which the recording medium 
(S) can travel; 

an information read head (33) disposed along 
the passage for reading the recorded informa- 
20 i tion; . . h r k 

■ a first print head (4a) disposed on a first side 
(4) of the passage for printing information on a 
first surface of the recording medium (S); 
a second print head (23a) disposed on a sec- 
25 - r ;: t ,. onc j 8 jQ«e (23) of the passage opposing to the 
first side of the passage for printing information 
on a second surface of the recording medium 
■».*■•' =:v (S) opposite to the first surface of the recording 
medium (S); and >.z i u \. c\ l 
30 means (27. 28) disposed along the passage for 

feeding the recording medium (S) along the 
passage from an insertion opening (26) to a dis- 
charge opening (21 ); ~v -r - : - 
- . • . or-iZ&r.^ z ": v. jvh&b -.v. 1 r 
35 characterized by a controller (50) for deciding 

whether the embedded information has been read 
successfully or not and for controlling the feeding 
direction of feedig means (27, 28) based on said 
decision. -i* •:> Oii^i • •.. --i u - 

40 . . : ; - .. «■ vi T ■ ■ ■ - •■}■ ■ 

2. The apparatus according to claim 1 further compris- 
ing: , ■'. 1 \ • : . v-i -**--CfXr : '■ : • ■ 

an insertion opening (26) connecting tothe pas- 
45 sage through which the recording medium (S) 

is inserted; and 

a discharge opening (2 1 ) connecting to the pas- 
sage through which the recording medium (S) 
is discharged; 

so 

wherein the information read head (33) is disposed 
between the insertion opening (26) and the second 
print head (23a); and 

wherein the first print head (4a) is disposed be- 
55 tween the 6econd print head (23a) and the dis- 
charge opening (21). 

3. The apparatus according to claim 2 further compris- 
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ing a pair of rollers (27, 28) disposed along the pas- 
sage and between the insertion opening (26) and 
the second print head (23a) for feeding the record- 
ing medium (S) along the passage. 

• . < ■ ■ < -.5 

4. "The apparatus according to claim 3 further compris- 
ing a sensor (32) disposed along the passage and 
between the pair of rollers (27, 2B) and discharge 
opening (21) for detecting presence or absence of 

the recording medium (S). 10 

5. The apparatus according to claim 4 further compris- 
ing a stopper disposed along the passage and be- 
tween the sensor (32) and the discharge opening 

(21 ) for blocking the recording medium (S) at a pre- is 
determined position in the passage. 

6. The apparatus according to one or more of the pre- 
ceding claims further comprising a pair of rollers 
(29, 30) disposed along the passage and between 20 
the first (4a) and second (23a) print head for feeding 

the recording medium (S) along the passage. 

7. The apparatus according to claim 2 wherein the in- 
sertion opening (26) is disposed substantially hori- zs 
zontal allowing the recording medium (S) to be in- 
serted in a horizontal manner; and . 

the discharge opening (21) is disposed substantial- 
ly vertical allowing the recording medium (S) to be 
discharged in a vertical manner. so 



8. The apparatus according to one or more of the pre- 
ceding claims wherein the first print head (4a) is dis- 
posed on the same side of the passage as the in- 
formation read head (33). . - 3S 

9. The apparatus according to one or more of the pre- 
. ceding claims further comprising a roll medium feed 

mechanism (3) disposed opposing to the first print 
head (4a) for feeding a roll medium (R) for printing, 40 
the roll medium feed mechanism (3) being movably 
fixed so as to expose the second print head (23a). 

10. The apparatus according to claim 9 wherein the roll 
medium feed mechanism (3) comprises a third print 45 
head for printing the roll medium (R). 

11. A method of processing a recording medium (S) 
with embedded information, the method comprising 

the steps of: so 

feeding the recording medium (S) along a pas- 
sage in a first direction towards a discharge 
opening (21); 

reading the embedded information recorded on 55 
the recording medium (S) while moving the re- 
cording medium (S) along the passage; 
deciding whether the reading result has been 



successful; 

if the reading result has not been successful, 
feeding the recording medium (S) along the 
passage in a second direction toward an inser- 
tion opening (26) for ejecting the recording me- 
dium (S) the reform; 

If the reading result has been successful, print- 
ing information on a first surface of the record- 
ing medium (S) while moving the recording me- 
dium (S) along the passage and printing infor- 
mation on a second surface of the recording 
medium (S) while moving the recording medi- 
um (S) along the passage and ejecting the re- 
cording medium (S) through the discharge 
opening (21). 

12. The method according to claim 11 wherein: 

the medium feeding direction in the reading 
step is the second direction; and 
the medium feeding direction in the first and 
second printing step is the first direction. 

13. The method according to claim 11 or 12 wherein 
printing the first surface and printing the second sur- 
face are performed at substantially the same time 

' or in parallel. - - ■ feM^r-:.-. 

14. The method according to claim 11 wherein the sec- 
. ond printing step is executed before execution of 

the first printing step; - • 

the medium feeding direction in the reading 
step is the first direction; ■ 
r the medium feeding direction in the first printing 
step is the first direction; and 
the medium feeding direction in the second 
printing step is the second direction. * ■ 
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